Molecular and immunologic differences in canine fibronectins from articular cartilage and plasma.
Two new monoclonal antibodies (Mabs) which reacted with canine fibronectin were produced and characterized. Data supported the conclusion that the epitope recognized by Mab 1H9A4 is within the first three Type III homology repeats of the Hep 2 domain and that the epitope for Mab 13G3B7 is within the last Type III homology repeat of fibronectin. These antibodies, along with three others, Mabs IST-2, IST-7, and IST-9, produced and characterized in the laboratories of L. Zardi of Genoa, Italy, were used to characterize canine cartilage and plasma fibronectin. In addition, cartilage explants were labeled with [35S]methionine in order to characterize newly synthesized cartilage fibronectin. The following observations were made. (i) Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (NaDodSO4-PAGE) of reduced canine plasma fibronectin revealed a characteristic doublet; reduced cartilage fibronectin revealed two major bands and one minor band. The lower molecular weight band was 10 kDa less than the beta subunit of plasma fibronectin. In Western blots, this band stained with Mab 1H9A4 but failed to react with Mab 13G3B7. (ii) Western blots of thermolysin and trypsin digests of cartilage fibronectin revealed cleavage patterns which differed from those obtained from digestions of plasma fibronectin. (iii) The ED-A sequence, detected by Mab IST-9, was present in less than 2% of the cartilage fibronectins. (iv) NaDodSO4-PAGE of purified and reduced 35S-labeled fibronectin revealed two major radioactive bands and one minor radioactive band which comigrated with the fibronectin from the cartilage but not with plasma fibronectin. We concluded that like "cellular" fibronectin, the ratio of alpha-type subunits to beta subunits was greater than 4 to 1 in cartilage fibronectin compared to 1.25 to 1 for plasma fibronectin; however, cartilage fibronectin was not a cellular fibronectin by the criterion of the presence of the ED-A sequence. Another difference between plasma and cartilage fibronectin was the presence in cartilage fibronectin of a subpopulation of subunits on which the last Type III homology repeat could not be detected. Biosynthetic data were consistent with the concept that cartilage fibronectin originates from local synthesis by the chondrocyte.